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For example, a chemical that is not itself a carcinogen can act as a
cocarcinogen or an anticarcinogen by stimulating or inhibiting one of
the enzymes involved in the metabolism of some carcinogen.  An item
in the diet could therefore determine the incidence of cancer not only
because of the carcinogens that it contains but also because of its
various cocarcinogens and anticarcinogens, which can modify the process
of carcinogenesis.
Metabolic activation has one other important consequence.  In some
cases, a carcinogen can be partly metabolized in one tissue and then
enter the blood and undergo its final activation in some other, distant
tissue.  Therefore, it is not uncommon to observe that a carcinogen fed
to an animal can produce cancer in organs such as breast, brain, lung,
or uterus, which are far from the gastrointestinal tract.
One other variable is also important in determining the course of
initiation. Most cells possess effective methods for repairing DNA.
They are therefore able to undo most of the damage caused by initiating
carcinogens, if there is sufficient time before they have to duplicate
their DNA.  It follows that initiators are sometimes made more effective
if administered at the same time as some agent that forces rapid cell
multiplication.  For example, the production of liver cancers in choline-
deficient rats, mentioned earlier, proved on further investigation to
result from the action of two separate stimuli—an unexpected (and unin-
tended) initiating carcinogen in the diet and the intended deficiency of
choline, which was acting as a cocarcinogen by destroying the liver and
therefore forcing the remaining liver cells to continue regenerating.
Thus, these cancers could have been prevented either by adding choline
to the diet or by removing the carcinogen from the diet*
To summarize, the effect of diet on the initiation of cancer can
be quite complex.  The early stages of carcinogenesis can involve the
simultaneous interaction of several independent variables operating in
a variety of ways. But at least this means that the early steps in the
formation of many kinds of cancer may be interceptable in any one of
several ways.
The Late Stages of Carcinogenesis
The late stages of carcinogenesis tend to be even more obscure,
because they involve reactions that are even less well understood than
the biochemistry of metabolic activation, DNA damage, and DNA repair.
For most chemically induced (as opposed to spontaneous) cancers in
laboratory animals, the process of carcinogenesis seems to go through
a succession of stages.  The early initiatory steps require exposure to
substances that usually are known to be inutagenic.  The later stages are
brought about by agents (promoters) that affect cell differentiation and
provoke cell proliferation. These agents appear to act primarily on pro-
cesses occurring in cell membranes, including the responses to certain

